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(57) Abstract

The invention to which this application relates is to provide a means for use in electrical and electronic apparatus, such as apparatus
for the receipt of television signals in either analogue or digital form, and to allow components within the apparatus which are required to
operate at set frequencies or within set frequency range, to be set and/or adjusted prior to, or during, use of the apparatus with reference
to an RFTV modulator. This ensures that the components are set and maintained within predetermined parameters and also overcomes the
need for additional time in the manual setting and/or adjusting of the devices and/or the provision of additional components to prevent
frequency drift as is the case in conventional apparatus.
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Frequency Adjustment

The invention which is the subject of this application relates to the
ability to adjust and calibrate the frequency adjustable component
parts of a piece of apparatus used in the reception and/or handling
of signals relating to television broadcast systems and in particular,
but not exclusively, to a range of devices such as satellite signal
reception devices, terrestrial or radio signal reception devices, cable
signal reception devices and in general digital and analogue
television signal reception devices and video cassette recorders and

hereinafter collectively referred to as set top devices.

In set top devices a number of devices or components are required
to be set to operate at specific frequencies or frequency ranges. For
example, the set top device is provided with an RF TV modulator
which is used by a television set connected to the RF O/P of the set
top device to receive signals processed by the set top device.
Conventionally, these modulators had relatively poor frequency
stability and could tend to drift over time, or be adversely affected
by knocks or bumps to the set, variation in temperature and the
like. Furthermore, the frequencies were typically factory set and set
to a wide range so as to attempt to overcome the problems with the
lack of stability. However more recently the RFTV modulators have
included phase lock loop VCO design which has enabled the same
to be electronically frequency and amplitude adjustable, and for the

stability and control of the same to be considerably improved.

In set top boxes, there are provided components which are also
required to be set to operate within specific frequency ranges. At
the present time, these frequency ranges and/or amplitude levels are
factory set so that the set top box manufacturing process includes a
time for the setting of the frequency and amplitude of said

components. Again the frequency and amplitude to which the
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components are set can drift over time, due to temperature changes,
shock and /or bump and so the components are set to relatively
wide frequency ranges in an attempt to reduce the problems that
this drift can cause and in some instances can require the set top
box being returned to the manufacturer or repair outlet for the
frequency settings to be readjusted to enable the set top box to be
used. This is undesirable to the customer and indeed to the
manufacturer in the time required to initially set and then possible
repair the same. A further disadvantage with set top box frequency
adjustable components is that the same are manually adjustable and
temperature or shock compensation components are included. This
again adds to the time of manufacture and expense in labour at
least as mechanically adjustable electronic components such as
potentiometers which are typically included are required to be

potted and the mechanical stability of the same is also a problem.

The aim of the present invention is to provide a set top box device
which has a means to allow the frequency components of the device
to be automatically set to the required frequency or frequency range
for operation. It is also a further aim to provide a means whereby,
during use the frequency or frequency range of the frequency

components is checked and if required adjusted.

In a first aspect of the invention there is provided a set top box for
use in conjunction with a television set, and including at least one
component which is required to be set to a specific frequency or
frequency range for operation and wherein the component is
automatically adjustable to the required frequency or frequency
range with reference to an RF TV modulator generated signal.

Typically the RF TV modulator referred to is that which is used in a
set top device as a Radio Frequency Television signal generating

device.
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Typically the RF TV modulator in the set top device incorporates a
phase lock loop VCO design and is capable of output signal

frequency and amplitude adjustment via control software.

As the frequency of the component or components of the set top
signal device is automatically adjusted with reference to an RF
modulator, it will be appreciated that the need to manually set the
components during manufacture of the set top box is overcome and
thus there are considerable time savings achieved 1in the

manufacturing process.

In a second aspect of the invention there is provided a set top box
for use with a television set, said set top box including at least one
component which is set to operate at a frequency or frequency range
and an RF modulator set to operate at a specific frequency or
frequency range and wherein said RF modulator is operated to
generate a reference signal indicative of the frequency setting, said
signal referred to by the control means for the set top box to set the
at least one component to operate at the said frequency or

frequency range.

In one preferred embodiment the control means for the set top
device refers to the signal from its RF TV modulator at
predetermined intervals during use of the set top device and/or on
every occasion when the set top device is switched on for use. Thus
it will be appreciated that in addition to the use of the signal from
its RF TV modulator to act as a datum to which the at least one
component in the set top device is initially set, the signal can also
be used as a reference during use of the sct top device. This can
allow temperature and shock compensation components which are
manually adjustable components currently included in set top

devices to be removed as the continued checking of the frequency
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settings for the component or components of the set top devices

ensures that the same do not drift outside acceptable tolerances.

In one preferred embodiment it is envisaged that the control means
for the set top device will be set to refer to the signal from the RF
TV modulator every time the device is switched on and also on
every time a channel change is made to the set top device and/or on
every occasion a function change is made to the set top device. The
advantage of making the check every time there is a function change
is that there will be no alteration to the picture viewed due to the

check as this is masked by the function change.

If, upon checking the frequency and/or amplitude of the at least
one component has been found to have changed then the control
means will alter the frequency and/or amplitude setting to bring it
back within the predetermined tolerances.

In one preferred embodiment the set top device includes a memory
which holds information relating to the results of a predetermined
number of previous checks and in one embodiment the control
means will compare the current frequency setting of the component
with the previous setting rather than the signal from its RF TV
modulator and may then only refer to its signal from the RF TV
modulator at longer intervals such as once a day, week or the like.
The ability to store previous check results may also be used as an

indicator to a fault if there is a need to repair the set top device.

The RF TV modulator of the set top device can also be used as a
modulated source e.g QPSK/QAM etc and used to calibrate
components in a digital set top device and this is another aspect of

the invention.
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Specific embodiments of the invention will now be described with

reference to the accompanying drawings wherein;

Figure 1 illustrates a general diagram of a circuit according to the

invention;
Figure 2 illustrates a specific embodiment of the invention; and
Figure 3 illustrates a further embodiment of the invention.

Referring firstly to Figure 1 there is shown a circuit diagram which
illustrates the main feature of the invention and comprises a set top
device, RF TV modulator 2 with connections to a television set 4.
The modulator 2 is used to generate a signal indicative of the
frequency setting of the same and said signal can be obtained for
use within the set top device to allow the setting of a component or
components 6 in the set top device. In the diagram there are shown
two ways in which the signal is received and theses are by the tap 8
from the TV output or alternatively a tap 10 from the RF VCO
circuit 12 of the TV modulator 2.

Figure 2 illustrates a specific example in which the FM demodulator
14 of the satellite receiver set top device 16 is required to be
frequency set and/or subsequently checked during operation. In the
first instance and at spaced intervals thereafter the connection 17 to
the TV Modulator 18 can be completed upon a signal from the
control means 20 for the set top device and when complete a signal
from the TV modulator is received. This signal is indicative of the
frequency setting and the FM demodulator of the satellite receiver is
set to operate at the required frequency accordingly. In between
references to the signal from the TV modulator, the frequency of
the FM demodulator can be checked with reference to a memory

with the set top device and the control means 20 is used to refer the
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current frequency setting with the previous setting or an average of
the previous settings and adjust the current setting if required.
Thus it will be appreciated that the references to the television
modulator signal may be less frequent than the number of checks on

the frequency setting of the set top box component or components.

A further feature of the invention is shown in Figure 3 wherein
there is shown a set top box with an FM demodulator IC 26
connected to a bias control 28 from the control means and a video
feed for FM modulation of the input signal. As it is possible to alter
the voltage bias point of the FM modulators VCO varactors this
alters the nominal tuned centre frequency of the VCO. Thus it is
possible to realign a VCO that has drifted off the required centre
frequency by adjusting the centre frequency in response to
monitoring of the AFC condition, which is typically a voltage level
indicating frequency difference between he VCO centre frequency
and that of the IF input frequency, and adjusting the VCO varactor
bias voltage until a required(zero point) voltage is set on the AFC

output.

Thus it will be appreciated that the apparatus and method according
to the present invention represents considerable advantages to the
consumer and user of the set top devices described as it allows the
operating parameters of the same to be maintained within the
specified and optimum tolerances and, furthermore offers savings to
the manufacturers of the set top boxes in terms of reduction of
labour time in the manufacture of the same due to the ability to
auto set the components rather than manually set, a reduction in
the additional mechanical components required to be included in the
set top devices and a reduction in the repairs necessary to set top

devices.
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1.  Electrical apparatus including at least one component which is
required to be set to a specific frequency or frequency range for
operation and wherein the component is automatically adjustable to
the required frequency or frequency range with reference to an

RFTV modulator generating signal.

2. Electrical apparatus according to claim 1 wherein the electrical
apparatus is a set top box for use in conjunction with a television

set or other form of display screen.

3. Electrical apparatus according to claim 1 wherein the RFTV
modulator is used in a set top device as a radio frequency television

signal generating device.

4.  Electrical apparatus according to claim 3 wherein the RFTV
modulator incorporates a phase lock loop VCO design and is

capable of output signal frequency and amplitude adjustment.

5.  Electrical apparatus according to claim 4 wherein the output
signal frequency and amplitude adjustment is performed via control

software or processing system within the electrical apparatus.

6. A set top box for use with a television set, said set top box
including at least one component which is set to operate at a
frequency or frequency range and an RF modulator set to operate at
a specific frequency or frequency range and wherein said RF
modulator is operated to generate a reference signal indicative of
the frequency setting, said signal referred to by control means for
the set top box to set the at least one component to operate at the

said frequency or frequency range.



WO 00/03482 : PCT/GB99/02031
8 .

7. A set top box according to claim 6 wherein the control means

refers to a signal from its RFTV modulator at intervals of time.

8. A set top box according to claim 7 wherein reference is made
to the RFTV modulator at predetermined time intervals during use

of the set top box.

9. A set top box according to claim 7 wherein reference is made
to the RFTV modulator upon the change in function or channel of

the set top box.

10. A set top box according to any preceding claims wherein the
same includes a memory which holds information relating to the
results of a predetermined number of previous references to the

RFTV modulator reference signal.

11. A set top box according to claim 10 wherein reference is made
to the results held in the memory at intervals of time in addition to

or instead of reference to the RFTV modulator.

12. A set top box device for use with a television set or display
screcn, said sct top box including at least one component which is
set to operate at a frequency or frequency range and an RF
modulator wherein the RF modulator is used as a2 modulated source
to calibrate components included in a set top box device for the

receipt and processing of digital data.

13. A set top box device according to claim 13 wherein the RFTV
modulator is used as a QPSK/QAM device.



PCT/GB99/02031. _

WO 00/03482
12
Figure 1
Normal TV
/ .  output from
A Set top
TV modulator _+- 2 S box/VCR
- 4
Modulators e.g. Pin
RFVCO |— 12 RF switch |, ~ diode, relay
tank eircuit or Fet design
10 ['Duu:z RF omput tap off j
WCO tank: circuit tap off ] ‘ / .
+ Modulator sign al to functional
/ block (dircuit) requiring
VCO tank 6 frequency/amp litude calibration
BCB tracks Two feed options for calibratio n
signal, direct RF output tap off ‘and
AC coupling, VCO tank circuit tap off
‘sniffer’ for tap off
Figure 2 DAC voltage output control
J .
CPL /
ibration signal from TV vco* = ool ‘}N
jmodulator + T 18 bias mswvaraaor
| 1 17 — 16
IF signal \ IF input 480MIHz Satellite receiver Auto Frequen cy
from. " . , M daradulator
satellite RF switch to (AFC)
select input A\
14

SUBSTITUTE SHEET (RULE 26)

20



WO 00/03482 PCT/GB99/02031 -

2/2

Figure 3

T'wo varactors : for

fr uency FM (Phase lock loop)
adejzstmem demodulator IC

VCO bias
control from ’__” <11
VCO tank circuit

CPU \_ _ 28 /
<t \ B

- Two inductors

Video feed for FM demoedulation
of input signal

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

inte onal Application No

PCT/GB 99/02031

CLASSIFICATION OF SUBJECT MATTER

e T H0397/02

According to intemational Patent Classification {IPC) or to both nationat classification and IPC

B. FIELDS SEARCHED

d (classification system followed by classification symbols)

IPC 7 HO3J HO4N

Documentation searched other than minimum documentation lo the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Citation of d t, with indication, where appropriate, of the relevant passagas Relevant to claim No.

X WO 92 17010 A (SCIENTIFIC ATLANTA) 1-12
1 October 1992 (1992-10-01)

page 17, line 8 -page 19, line 28; figures
4,5

X US 4 556 988 A (YOSHISATO AKIYUKI) 1
3 December 1985 (1985-12-03)

the whole document

D Further documents are listed in the continuation of box C.

E Patent tamily members are listed in annex.

* Special ies of cited o s

"A* document defining the general state of the art which is not
considered to be of patticular retevance

“E" earier document but pubtished on or atter the international
filing date

"L* document which may throw doubts on pricrity claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0" document referring to an oral disclosure, use, exhibition or

“T* later document published after the intemationat filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
X" document of particular relevance; the claimed invention
cannot be idered novel or dered

o o
involve an inventive step when the document is taken alone

‘Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive slep when the
document is combined with one or more other such docu-

other means ments, such combination being obvious to & person skilled
*P* document published prior to the intemational filing date but in the an.
later than the priority date claimed *&" document member of the same patent family
Date of the actual plation of the inti ional search Date of mailing of the international search report
12 October 1999 20/10/1999
Name and mailing address of the ISA i Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
_INL - 2280 HV Rijswifk
el. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016 Peeters, M

Form PCTASA/210 (second shest) (July 1992)




INTERNATIONAL SEARCH REPORT inte

onal Application No

PCT/GB 99/02031

Patent document Publication Patent family Publication
cited in search repon date member(s) date
W0 9217010 A 01-10-1992 us 5225902 A 06-07-1993
‘ Au 669845 B 27-06-1996
AU 1660692 A 21-10-1992
BR 9205795 A 28-06-1994
CA 2106599 A 20-09-1992
CN 1066360 A 18-11-1992
CS 9200835 A 14-10-1992
EP 0576586 A 05-01-1994
JP 6506332 T 14-07-1994
MX 9201233 A 01-10-1992
PL 167998 B 30-12-1995
US 4556988 A 03-12~1985 JP 1465168 C 10-11-1988
JP 59057534 A 03-04-1984
JP 63013370 B 25-03-1988

Fom PCTASA210 {patent tamily ennex) (July 1992)




This Page is Inserted by IFW Indexing and Scanning
Operations and is not part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
documents submitted by the applicant.

Defects in the images include but are not limited to the items checked:

(] BLACK BORDERS
(J IMAGE CUT OFF AT TOP, BOTTOM OR SIDES
FADED TEXT OR DRAWING
() BLURRED OR ILLEGIBLE TEXT OR DRAWING
(] SKEWED/SLANTED IMAGES
(] COLOR OR BLACK AND WHITE PHOTOGRAPHS
U GRAY SCALE DOCUMENTS
0 LINES OR MARKS ON ORIGINAL DOCUMENT
(J REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY

(] OTHER:

IMAGES ARE BEST AVAILABLE COPY.
As rescanning these documents will not correct the image
problems checked, please do not report these problems to

the IFW Image Problem Mailbox.



	2002-06-25 Foreign Reference

